 The minimum total energy consumption cost in a certain scheduling time of oilfield transit crude oil depot is the goal. In the scheduling period, tank running, holding temperature, oil output parameters and equipment combination scheme as a decision variable. A mathematical model for the optimization of the dispatching scheme of the oil depot is established. According to the structural characteristics of the model. Proposed a hierarchical optimization method combined with implicit enumeration method, genetic algorithm and two level hierarchical optimization of the hybrid optimization algorithm. This method is applied to optimize the scheduling scheme of a certain transfer oil storage depot. Results show: Through the optimization of the operation mode of the storage tank, the parameters of the oil depot external transport and the combination of the equipment. Can make the tank holding gas consumption reduced by 77%, the fuel consumption of the heating furnace is reduced by 3.9%, the oil pump power consumption decreased by 0.2%. Total crude oil storage scheduling cost reduced by 5.7%, this scheme has better optimization effect.
INTRODUCTION
Crude oil storage and transportation system is an important part of oilfield production system. Its core unit is the crude oil depot. In general, the mine oil depot is a transit depot. It is mainly responsible for the short-term storage of crude oil in the oil field and the transfer of the oil pipeline to the outside. For crude oil reservoir in high cold area, in order to ensure the safety of oil transfer, often need to consume a large number of operating costs. Due to the complex oil depot internal processes therefore, if we can under the premise of ensuring the safe operation of oil depot, the scheduling scheme optimization, you can effectively improve the level of oil production scheduling, reduce the cost of crude oil production. At present, many scholars have carried out research on oil field gathering and transportation system Northeast Petroleum University, Daqing, Heilongjiang province, China , 2 The Transportation and Storage and Marketing Subsidiary Company of Daqing Oil Field, Daqing, Heilongjiang province, China soulkissing@163.com and water injection system. Among them, Professor Liu Yang proposed topology optimization mathematical model of oil and gas gathering and transportation system and corresponding algorithm, through the optimization calculation to get the optimal set position of the oil and gas gathering and transportation system and the relationship between the well station. [1] [2] [3] [4] [5] [6] On the basis of this, the mathematical model of multi-objective optimization and dynamic multi-objective optimization of oil and gas gathering and transportation pipeline network is established, which is used to optimize the oil and gas gathering and transportation system [7] [8] [9] . Relatively, the optimization research of the crude oil storage scheduling scheme is relatively small, but it has important engineering application value and theoretical research significance to the optimization of the original oil depot scheduling scheme. Therefore, on the basis of relevant research, the optimization method is used to study the optimization dispatching scheme problem of transfer to the oil depot in oilfield.
OPTIMIZATION MATHEMATICAL MODEL
The minimum total energy consumption cost in a certain scheduling time of oilfield transit crude oil depot is the goal. The tank operation state, holding temperature, oil output temperature and output heating furnace, oil pump combination scheme as a decision variable. The mathematical model of the optimization of the original oil depot dispatching scheme is as follows: min )[ ] k,n k,n k,n k,n k,n k,n N q c q c k,n k,n k,n k,n k,n k,n k,n k,n k,n k,n k,n k,n 
In the formula, p S is the power consumption of the oil pump, KWh; O S is used for holding tank fuel consumption, m 3 ; f S for fuel consumption for heating the oil output from depot, m 3 ; p e for the electricity price, yuan /KWh; f e for fuel price, yuan / KWh; Holding temperature vector W T for a given scheduling time in different time of storage tanks, ℃; out T is the external transport temperature vector for the oil depot at different time intervals in a given scheduling time, ℃; δ for a given scheduling time of different time period of the oil pump running state vector; γ is the operating state vector of the heating furnace for a given time interval in a given scheduling time; ω for a given scheduling time in different time period of the oil storage tank into the state vector, 0,1 variables, 1 for the inlet, 0 for don't enter the oil; θ for a given scheduling time in different time period of the oil storage tank outside the state vector, 0,1 variables, 1 for the inlet, 0 for don't enter the oil;   for the given scheduling time is divided into the unit time period, the unit is h, in each time period of different equipment according to the specified program operation; m N the total number of units of time divided by a given schedule; p N as the total number of oil storage tank; , 
SOLVING ALGORITHM
Target function and constraints of the optimization model includes both the continuous variable and discrete variable, belongs to the mixed discrete variable optimization problem, and in the objective function and the constraint conditions include nonlinear equation. So a hybrid optimization method is proposed.
HIERARCHICAL OPTIMIZATION METHOD
The optimization method is used to decompose the original problem into three levels: scheduling time optimization, equipment combination scheme optimization and operation parameters optimization. Among them, the scheduling time optimization is the main level, which needs to be solved by the implicit enumeration method combined with the artificial decision method. After the scheduling time is determined, the optimization of equipment operation plan, including the state of the oil storage tank, the optimization of the running state of the oil pump and the heating furnace, can use genetic algorithm to search the optimal combination of the operation plan. After determining the equipment running state, the optimization of the operating parameters can be carried out by using the two level hierarchical optimization method to solve the problems of hydraulic and thermal coupling. In addition, for different levels of optimization problems need to be coupled to solve.
OPTIMIZATION OF EQUIPMENT OPERATION STATE BASED ON GENETIC ALGORITHM
The binary coding scheme is used to optimize the operation scheme of the equipment and the storage tank. In addition to the random function to generate the initial population in vitro, taking into account the artificial decision-making method, on random function to generate the initialization population were preliminarily selected. The crossover probability is determined by the crossover operation of two chromosomes was carried out by multi point crossover and the method of adaptive method. The adaptive method is used to determine the mutation probability, and in order to maintain the stability of the algorithm, the precise variation method is adopted. The selection operation is based on the fitness value, in order to ensure that the best individuals can be retained, and avoid degradation, using the relative prohibition of the selection strategy.
TWO LEVEL HIERARCHICAL OPTIMIZATION METHOD FOR PARAMETER OPTIMIZATION
The crude depot scheduling optimization of operation parameters, thermodynamic parameters determined is the premise, including storage tanks holding temperature optimization and crude depot transportation temperature optimization. On the basis of this, the optimization of external pressure is carried out. The original optimization problem due to the presence of certain constraints, so optimization need first by using the penalty function method is converted into an unconstrained nonlinear optimization problem, then we use the two level hierarchical optimization method for the hydraulic and thermal coupling optimization.
CALCULATION EXAMPLE
According to the above optimization algorithm, the scheduling scheme is optimized by taking a certain crude oil depot as the object of study. Oil depot plans to schedule time  for 1 months, that is, 720 hours, during which the oil depot to receive oil production plant to 682080 m 3 , the average oil temperature of 47 ℃, external transport of crude oil 715500 m 3 . The oil depot a total of 20 thousand cubic meters of 8 oil storage tanks, 50 thousand cubic meters of 2 oil storage tanks, 5 units external transport pump, 3 units outside the heating furnace. During the plan scheduling time, the maximum temperature of -5 ℃, the minimum temperature of -20.5 ℃, the average temperature of -15 ℃. The oil depot outside transportation pipeline specifications for 529 7   , length 43KM. The lowest end point of the transmission pipeline is 40 ℃, the pressure is 0.15MPa. The pour point of oil is 32℃.
After optimization, 24 hours as a scheduling cycle, the original scheduling plan is divided into 30 scheduling cycle. The original plan of the storage tank used the grouping operation mode, 20 thousand cubic meters of storage tanks as a group, 50 thousand cubic meters of storage tanks for another group. A group of transmission oil and a group of receive oil, every 12 hours is needed to switch a process. Through the optimization calculation, tank operating state for each scheduling period, at the same time all tanks transmission and receive oil and set the tank holding temperature is 40 ℃. On the basis, the operating parameters of the pump and the furnace are optimized, the optimization results obtained throughout the scheduling time are as follows: According to the optimization results show that, by adjust the running state of the different storage tank can maximize the use of oil into heat, the crude oil tank temperature fuel consumption reduced by 77%, also due to the reduced output temperature, resulting in heating furnace fuel consumption also 3.9% lower. But the cost of power change is not large. Because of the high pressure of the oil depot, the power consumption is larger than the total energy consumption, and the price of electricity is higher than that of the fuel price (electricity price by 0.92 yuan /KWh, gas costs by 0.5 yuan /m 3 ) Therefore, the total operating cost savings of 5.7%, after long-term operation will still have a significant energy saving effect, which proves the feasibility of the optimization method.
CONCLUSIONS
The minimizing of total energy consumption costs is taken as the objective function. Combination scheme of the equipment as the decision variable, while the task throughput, output temperature, pressure is taken as the constraints, the crude oil depot scheduling optimization mathematical model is established. According to the optimization of the structure characteristics of the mathematical model, the implicit enumeration method, genetic algorithm and a two-level hierarchical optimization method are adopted. The optimization model and solution algorithm are used to optimize the scheduling scheme of a certain oil depot. Finally the gas consumption for maintaining the temperature is decreased by 77%, the gas consumption for furnace is reduced by 3.9%, pump power consumption is reduced by 0.2%, oil depot scheduling cost is reduced by 5.7%.
